The effect of gastric fundectomy with hypergastrinaemia on the pancreas in rats was studied for 14 months. Rats with hypercholecystokininaemia that had had a pancreaticobiliary diversion (PBD) operation and sham operated rats served as controls. Fundectomised rats showed a significant increase in pancreatic weight and total DNA and 
Gastrin-17 and pentagastrin given exogenously, as well as surgical procedures leading to endogenous hypergastrinaemia, have been reported to stimulate growth of the exocrine pancreas in mice and rats. Gastrin receptors have been found in guinea pig pancreatic acini7 and in an azaserine induced rat carcinoma cell line.8 It has been shown in man that gastrin-17 augments pancreatic enzyme secretion at doses that are below the maximum for gastric acid secretion. 9 These findings show that gastrin, under certain circumstances, may stimulate growth and function of the exocrine pancreas. There are other studies, however, showing that neither potent acid secretion inhibition with hypergastrinaemia in different rodents,'0 " nor gastrin-17 infusion in rats,'2 causes pancreatic growth.
In rats, resection of the oxyntic gland area of the stomach (fundectomy) induces endogenous hypergastrinaemia. 1 ' '4 This model has been used to evaluate the effects of chronic hypergastrinaemia on digestive organs, including the pancreas. In one study, fundectomy for 10 weeks did not induce pancreatic hypertrophy.'4 The effect of fundectomy for longer than 10 weeks on the pancreas is not known. The purpose of this study was to investigate this aspect using simultaneous measurements ofmorphology, DNA ploidy, and autoradiography.
Pancreaticobiliary diversion (PBD) in the rat and hamster induces persistent hypercholecystokininaemia with pancreatic hypertrophy. ""-17 This trophic effect can be prevented by the simultaneous administration of a cholecystokinin (CCK) receptor The animals seemed healthy during the experiment. At the time of death, the mean body weight of the fundectomised rats was 80% of that in the sham operated rats, while the corresponding figure in PBD operated rats was 96% (Table  I ). Figure 1 shows the fasting plasma concentrations of gastrin and CCK at the time of death. (Table I) . Correspondingly, the r pancreatic weight (mg pancreas per g weight) was increased by 65% after funde and by 140% after PBD. The mean tota creatic content of protein and DNA increased by 47% and 82%, respectively, fundectomy group, and by 159% and respectively, in the PBD group (Table: these increases were statistically significa were the differences between fundectomis PBD operated animals (p<0001, p< p<0001, p<0005, respectively).
animals. The volume density of the acidophilic atypical acinar cell foci was significantly lower in the fundectomy group than in the PBD group (Table II) . There was a similar difference in the mean diameter of the acidophilic atypical acinar cell foci. Furthermore, 3H-thymidine labelling index of the acidophilic atypical acinar cell foci was significantly lower after fundectomy than after PBD (Table II) . Some nodules with a diameter of 4-6 mm in three of 13 There was a significant increase in the ratio of tetraploid to diploid nuclei in pancreatic tissue in both fundectomised and PBD operated animals, when compared with the sham operated controls (Table I ). The ratios were higher in the PBD group than in the fundectomy group (p<004). The fraction of cells in S phase did not differ significantly between the groups. Acidophilic atypical acinar cell foci were diagnosed by microscopical examination in four (40%) of 10 animals in the fundectomy group and in 11 (85%) of 13 animals in the PBD group (Fig  3) . No foci were seen in the sham operated ent endogenous hypergastrinaemia with a significant, although less pronounced, increase in pancreatic weight, total DNA and protein content, and development of acidophilic atypical acinar cell foci. The finding of a more pronounced trophic response and more advanced morphological changes after PBD than after fundectomy was paralleled by a significant increase in the ratio oftetraploid to diploid nuclei in pancreatic tissue.
In a previous study, fundectomy did not result in pancreatic hypertrophy. 14 Some factors should be considered to find an explanation for the difference between that study and this one. It was recently shown that the trophic response in rat pancreas is inversely related to the age of the animals at the onset of stimulation.36 In this aspect there seems to be no difference between the studies. The difference between the study periods, however, was a maximum of 10 weeks in the previous study compared with 14 months in this study. This would correspond to several decades in man. Furthermore, although pancreatic weight, DNA, RNA, and protein contents were analysed in the previous study, results of simultaneous investigations of morphology, morphometry, autoradiography, and DNA flow cytometry were not included. Using a positive control group with PBD, as in this study, was also useful for comparative purposes and in the interpretation of morphological changes in the fundectomy group.
A recent study in rats, which considered effects of gastric resection, showed that pronounced duodenogastric reflux (induced by a split gastrojejunostomy) was associated with The 3H-thymidine labelling index of the acidophilic atypical acinar cell foci in the fundectomy group was significantly lower than that in the PBD group, showing that PBD has the strongest stimulatory effect. This conclusion is further strengthened by the fact that the pancreatic weight and volume density of the acidophilic atypical acinar cell foci in the fundectomy group were also significantly lower than those in the PBD group.
The fraction of cells in S phase did not differ significantly between the groups. Although being significant, the difference in proliferative activity of the acidophilic atypical acinar cell foci between the fundectomy group and the PBD group may not have been large enough to cause measurable differences in the S phase, especially as flow cytometry was performed on total pancreatic tissue and not on isolated acidophilic atypical acinar cell foci.
We conclude that fundectomy for about half of the life span in rats stimulates pancreatic hyperplasia and hypertrophy as well as growth of acidophilic atypical acinar cell foci. These 
